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Express Mail Label No. EV310451745US 

U.S. Provisional Patent Application for 
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A METHOD AND SYSTEM FOR GENERATING ELECTRICITY UTILIZING 
NATURALLY OCCURRING GAS 

Background of the invention 

10 

The present invention pertains generally to the generation of electricity using naturally 
occurring gas and, more particularly, to a method and system of generating electricity by gas 
turbines using carbon dioxide, nitrogen, or other natural gases. 

Electricity represents a vital and necessary component of the economy, as well as every 
15 day life. A constant flow of electricity sufficient to meet the ever-increasing demands of the 
consuming public is a necessity. As the population has increased, the use. of electricity driven 
machines has also increased, thereby increasing the demand across the grid* Greater demand has : 
caused severe problems, including blackouts, power outages, brownouts and the like. 

The most common source of electricity is a steam driven turbine, which supplies 
20 rotational power to a generator. The operation of a generator is well known in the art, and as such 
does hot require further explanation herein. Burning a fuel in a furnace converts water into 
steam, which is then used to turn the turbine blades at a power generation plant. The fuel is 
derived primarily from flammable natural gas, petroleum, e.g., oil, or coal. However, all of the 
aforementioned fuels, when burned, produce some varying level of pollutants resulting from the 
25 combustion of the fuel in the furnace. In the case of coal driven power plants, scrubbers must be 
inserted into smokestacks to effectively remove the most harmful of pollutants. An additional 
concern revolves around the ever-increasing prices of oil and natural gas by producing countries. 

A previous attempt to combat these costs and pollution problems was made by using 
controlled nuclear reactions. Fission nuclear power plants generate electricity by using a steam 
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turbine. One of the by-products of nuclear fission is high temperatures. Another by-product, 
however, is radiation. In operation, radioactive water is pumped through the reaction chamber, in 
essence flashing to steam. This superheated steam is transported through insulated pipes to draw 
near clean water. This clean water is flashed to steam and subsequently directed to large turbine 
5 blades, which are coupled to generators, thereby producing electricity. However, the existing 
nuclear power plants were very expensive to build and opposition from environmentalists was 
and continues to be problematic. 

Several types of renewable energy .sources are currently implemented for power 
generation. Hydroelectric power plants use water, either natur?dly flowing or forced through a 

10 dam, to turn large generators. The application of these plants, which account for 9% of the 
. United States energy production, is limited to those areas with naturally occurring bodies of 
water. Geothermal power plants use steam created by water and magna to generate electricity. 
However, locating and securing a constant source of steam thus generated is difficult and not 
widely available. Solar power, on the other hand, is becoming more prevalent as an alternative 

15 means of generating electricity. Photovoltaic cells create electricity directly from sunlight. 
However, even the most advanced photovoltaic cells do not exceed 15-20% efficiency, and as 
generating means, the cells are only good for half of the day. 

Another source of renewable energy is wind power. Massive propellers, powered by the 
wind, rotate in large wind farms, turning generators to create electricity. The use of windmills to 

20 generate electricity is becoming more prevalent, however similar to solar power, weather 

conditions can effect output and blackouts may occur with very slow winds. Still another source 
of renewable energy that has not seen great production of electricity is the use of biomass to fire 
boilers, thereby generating steam. Biomass relates to wood, agriculture, biological wastes and 
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garbage that may be burned in large furnaces to generate the heat necessary to create steam for 
the turbine generators. 

The accepted definition of a natural gas is a gas formed and trapped underground by 
nature. Understandably, when the words "natural gas" are mentioned, one thinks of the natural 
5 gas that cooks meals or supplies heat to keep one warm, i.e^ methane, propane or the like. These 
represent naturally occurring flammable gases in the minds of the general public. However, large 
underground reservoirs of other natural gases exist, such gases being nonflammable. Carbon 
dioxide reservoirs and nitrogen reservoirs have been discovered with large reserves and under 
high pressures. Currently, the primary use of carbon dioxide of these reservoirs is as a flooding 
10 agent, injected into oil reservoirs for the secondary recovery of petroleum. This represents a 
minute quantity of the total carbon dioxide present in these naturally occurring reservoirs. Thus, 
while these gases are nonflammable, little to no demand exists for these naturally occurring 
gases. 

Thus, there exists a need for a method and system for generating electricity by turbine 
1 5 using nonflammable naturally occurring gas. 

Summary of the Present Invention 
The present invention provides for a system and method for the generation of electricity 
by using inexpensive and naturally occurring nonflammable gases 

In accordance with the present invention, there is provided a system and method for 
20 generating electricity without the generation of pollutants. 

Further in accordance with the present invention, there is provided a system and method 
for the use of naturally occurring and renewable gases as a source of energy to power turbine 
generators to produce electricity. A production well and an injection well are located above a 
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naturally occurring reservoir of high-pressure gas. The producing well, equipped with a cutoff 
valve, allows for high-pressure gas to be carried from the well to a turbine or turbines. The 
turbine or turbines are connected to generators for the production of electricity. A small portion 
of the generated electricity is used to operate a compressor, enabling the recovery of used gas. 
5 The used gas is then transported, via a pipeline, from the compressor to the injection well, 
enabling the reintroduction of used gas into the reservoir. 

In one embodiment, the present invention produces the carbon dioxide or nitrogen to 
utilize the powerful flow of the gas to turn the blades of a turbine or a series of turbines. To 
produce the carbon dioxide or nitrogen, a well will be drilled into the reservoir. The produced gas 
10 will be flowed through a pipeline into the nearby turbine or series of turbines, which are encased 
in a sealed container to prevent leakage into the atmosphere. The flow of gas will turn the turbine 
blades, which then turn the shaft. The turbine shaft is connected to the generator and turns the 
rotors to create electricity. 

The turbine has an outlet to release the used gas into a pipeline to flow to a nearby 
15 compressor. The compressor is connected by a pipeline to a nearby well that has been drilled into 
the gas-producing reservoir. The compressor injects the gas back into the reservoir for pressure 
maintenance. Those skilled in the art will appreciate that other methods and materials may be 
used to maintain the pressure of the reservoir, e.g., water or the like. Such methods and materials, 
currently utilized in the production of petroleum and flammable natural gasses are examples one 
20 skilled in the art would find readily apparent. 

In another embodiment, a check valve may be installed in the pipeline between the 
producing well and the turbines to control the flow of gas. A cutoff valve may also be installed at 
the producing wellhead for safety and prevention of pressure loss. 
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In yet another embodiment, the compressor of the present invention may be powered by 
electricity generated onsite. As a result of the ease of operation envisioned by the present 
invention, a smaller area will be utilized as compared to a comparable flammable natural gas 
production facility. 

5 Additional objects, advantages and novel features of the invention wiil be set forth in part 

in the description which follows, and in part will become apparent to those skilled in the art upon 
examination of the following or may be learned by practice of the invention. The objects and 
advantages of the invention may be realized and attained by various structures and methods as 
covered by the patent claims. 

10 Brief Description of the Drawings 

The accompanying figures incorporated in and forming a part of the specification, 
illustrates several aspects of the present invention, and together with the description serve to 
explain the principles of the invention. In the figures: 

FIG 1 is a diagram illustrative of the system of the present invention utilizing a single 

15 turbine; and 

FIG 2 is a diagram illustrative of the system of the present invention utilizing a series of 
turbines. 

Detailed Description of Preferred and Alternate Embodiments 
The present invention is directed to a system and method for using a renewable energy 
20 source to power a turbine to operate a generator to produce electricity. The operation of a 
generator is well known in the art and one of ordinary skill will appreciate that the type of 
generator used will be of a type typically used for power generation. Furthermore, the operations 
of a turbine, particularly those turbines driven by steam are also well known in the art. The 



751488.1 
IQ058MQ02 



5 



present invention uses both generators and turbines, in accordance with the standard operations 
thereof. As will become apparent to those skilled in the art from the accompanying drawings, the 
present invention may be applied to a single turbine to generator combination, or may act to a 
series of turbines operating to produce electricity. 
5 Turning first to FIG 1 , there is shown a system diagram of the present invention as 

implemented in a single turbine to generator configuration. One of skill in the art will appreciate 
that the following description utilizes the naturally occurring pockets of carbon dioxide or 
nitrogen to turn the turbine, any naturally occurring gas under pressure may be used. A large 
reservoir of naturally occurring gas (not shown) is located below the producing well 102. A 

10 wellhead (not shown) is fitted with a cutoff valve 104 to prevent the loss of pressure of the 
reservoir, as well as implemented for safety considerations. Coupled to the wellhead, there is a 
pipe 106 to transport the gas from the producing well 102 to the turbine 108. The pipe 106 is 
suitably adapted to contain the high pressures associated with the reservoir and may be 
composed of any material capable of handling the high pressures and low temperatures inherent 

15 with such high pressure gases, such as steel. It will be appreciated by those skilled in the art that 
the diameter of the pipe 106 is to be suitably adapted to allow for pressure enough to spin the 
turbine 108, while prevent rupture of the pipe 106 itself. 

As shown at the turbine 108, there is a shaft 110 that is suitably coupled to a generator 
112. The shaft 110 turns the rotor 113 of the generator 112 to generate electricity. The electricity 

20 generated by the generator 112 is transmitted via line i 1 8a to a step up transformer 114. The 
operations of a transformer are well known in the art. The transformer 1 14 steps up the voltage 
received from the generator 1 1 2 via line 1 1 8a to a voltage capable of transmission on the high 
voltage lines 116. It will be appreciated by those skilled in the art that the methods for 
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transmission of electricity are well known. The electricity thus generated is transmitted over the 
high voltage transmission lines 116 to substations (not shown) and finally to the user. 

As contemplated by the present invention, in order to facilitate the recovery of the gas 
used to drive the turbine 108, the system thus described allows for the transmission of the used 
5 gas through a pipe 124 to a compressor 126. It will be understood by those of ordinary skill in 
the art that the pipe 124 will be composed of a suitably adapted material capable of carrying gas 
without leaking such gas into the outside environment. Furthermore, the person of ordinary skill 
in the art will appreciate that the composition of the pipe 124 will be of similar size and 
manufacture to that of pipe 106. The compressor 126 allows for the recompression of the gas 

10 recovered from the reservoir to a pressure capable of being reintroduced into the reservoir. The 
inclusion of the compressor 126 enables the system to maintain the high pressure of the reservoir 
for future operation of the turbine 108. 

The compressor 126 is suitably adapted to compress returning gas using an electric motor 
(not shown). Power to operate the compressor 126 is drawing directly from the generator 1 12 

15 prior to the stepping up of voltage by the step up transformer 1 14. This electricity is transmitted 
from the generator 112 to the compressor 126 by means of transmission line 118b. It will be 
. appreciated by those skilled in the art that the composition qf the transmission lines 1 1 8a and 
1 1 8b will be suitably adapted to carry the electricity. To facilitate ease of operation, the 
transmission line 1 18b is operatively connected to a transformer 120. The transformer 120 is 

20 suitably adapted to either step up or step down the voltage generated by generator 1 1 2, as 
required by the electrical motor running the compressor 126. The voltage output from the 
transformer 120 is then transmitted via transmission line 122 to the electrical motor of the 
compressor 126. 
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As gas is compressed in the compressor 126, it is shunted via pipe 128 to the injection 
well 1 30. The pipe 128 is suitably adapted to carry such high-pressure gas without loss to the 
outside environment. It Will be appreciated that the compressor 126 is suitably adapted to 
generate the pressures required to maintain the internal pressure of the reservoir and thus keep 
5 the system operational. In one particular embodiment, a check valve (not shown) is incorporated 
into the wellhead (not shown) located at the injection well 130. As used herein, a check valve is 
intended to describe any valve known in the art that allows for the one-way transmission of a 
fluid or gas, thereby preventing a back-flow through the system. To put in other words, the check 
valve allows the reintroduced gas back into the reservoir, but does hot allow gas to exit the 
10 reservoir. 

Turning now to FIG 2, there is shown a system embodying the concept of the present 
invention utilizing a plurality of turbines and generators. It will be appreciated that the number of 
turbines and respective generators shown is for exemplification and should not be construed to 
limit application of the present invention solely to the number shown in FIG 2. The producing 

15 well 202 is located above a reservoir containing a naturally occurring gas under high pressure. To 
prevent the loss of such high pressure, a cutoff valve 204 is incorporated into the wellhead (not 
shown) of the producing well 202. As high-pressure gas is released by the producing well 202 
through the wellhead and incorporated cutoff valve 204, it is carried by a pipe 206 to a junction 
for further delineation. The pipe 206 is suitably adapted to carry gas under high pressures and 

20 envisioned to maintain such high pressures without loss of the gas to the outside environment. 

The junction of the pipe 206 is suitably located relative to turbines 212a, 212b, 212c and 
212d, so as to enable the use of equal length pipes 210a, 210b, 210c and 210d. It will be 
understood by those skilled in the art that the use of equal length pipes 210a, 210b, 21 0c and 
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210d is not required, but eases the transmission of high pressure from the main pipe 206 to the 
turbines 212a, 212b, 212c aiid 212d, respectively. It will further be appreciated by those skilled 
in the art that the composition of the pipes 210a, 210b, 210c and 210d may be of any suitable 
type typically used for the transmission of high-pressure gas. Shown in FIG 2, there are cutoff 
5 valves 208a, 208b, 208c, and 208d located on the pipes 210a, 210b, 210c and 210d. The use of 
such cutoff valves 208a, 208b, 208c and 208d serves multiple purposes. 

In the event of failure of one or more turbines 2 1 2a, 2 1 2b, 2 1 2c and 2 1 2d, one or more 
respective cutoff valves 208a, 208b, 208c and 208d may be activated, thereby preventing the loss ' 
of gas to the outside environment, or damage to the remaining operating turbines. Similarly, the 

10 activation of one or more cutoff valves 208a, 208b, 208c, or 208d will enable maintenance of the 
respective turbine, while enabling the system to continue the production of electricity with the 
remaining functional turbines. 

Each of the turbines 2 1 2a* 2 1 2b, 2 1 2c and 2 1 2d is operatively connected to a respective 
shaft 214a, 214b, 214c, and 214d for transmission of power to generators 216a, 216b, 216c and 

15 216d, respectively. The shafts 214a, 214b, 214c, and 214id are suitably connected to the rotors 
215a, 215b, 215c and 2l5d of the generators 216a, 216b, 216c and 216d. The generators 216a, 
216b, 216c and 216d operate to produce electricity, which is subsequently transmitted to a step 
up transformer 220 for transmission via transmission lines 222 to the end consumer. The 
transmission lines 218a, 218b, 218c, and 218d are suitably adapted to carry the electricity 

20 produced by the generators 216a, 216b, 216c and 216d to the step up transformer 220. It will be 
understood by those skilled in the art that the transmission lines 2 1 8a, 218b, 218c and 218d are 
constructed of materials typical of electrical transmission lines. 
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In the preferred embodiment using multiple generators 216a, 216b, 216c and 216d, an 
electrical transmission line 224 is coupled to one of the generators 216a, 216b, 216c and 21 6d, as 
shown in FIG 2 as the first generator 216a. The transmission line 224 coupled to generator 216a 
is connected to a transformer 226. The transformer 226 is suitably adapted to either step up or 

5 step down the voltage received over the transmission line 224 for supplying power to a 

compressor 232. The compressor 232 is suitably adapted to receiving used gas from the turbines 
212a, 212b, 212c and 21 2d and compressing the gas for reintroduction into the reservoir. The 
compressor 232 is operated by an electrical motor (not shown) receiving power from the 
transformer 226 via a transmission line 228. The transmission line 228 is suitably adapted to 

10 carry the requisite voltage enabling operation of the compressor 232. Once skilled in the art will 
appreciate that in the event of downtime on the first generator 216a, an alternate transmission 
line 238 may be suitably coupled to a second generator 216b to provide power to the compressor 
232. Such downtime may be the result of maintenance or the like on the first generator 216a, 
however the transmission line 238 may be utilized in other circumstances where the first 

1 5 generator 2 1 6a is unable to generate electricity. 

During operation of the system depicted in FIG 2, used gas is expelled from the turbines 
212a, 212b, 212c and 212d into a pipe 230. The pipe 230 may be any suitable pipe for carrying 
gas without loss into the outside environment that is known in the art. The pipe 230 is connected 
to the compressor 232, enabling the recompression of used gas prior to reintroduction into the 

20 reservoir. As gas is compressed by the compressor 232, it is shunted through a pipe 234 to an 
injection well 236. The pipe 234 may be any pipe suitable for carrying high-pressure gas without 
loss to the outside environment that is known in the art. Upon reaching the injection well 236, 
the gas is forced back into the reservoir through a wellhead (not shown), thereby maintaining the 
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high pressure of the naturally occurring gas reservoir. It will be appreciated by those skilled in 
the art that further safety and efficiency of the multiple turbine configuration of the present 
invention may be achieved by the incorporation of a check valve into the wellhead of the 
injection well 236. 

5 In either of the foregoing embodiments, it will be understood by those skilled in the art 

that the operation of the system and method of operation envisioned by the present invention 
may be implemented using electronic controls. Such electronic controls may, for example, 
include the incorporation of computer monitoring facilities and databases. The computer 
facilities enable the power production facility to track, monitor and maintain the integrity of the 

10 system. In the event of leak in one of the pipes, the computer facilities will enable the quick 
assessment of the location of the leak and the activation of the numerous safety and efficiency 
devices, as described above. 

The foregoing description of a preferred embodiment of the invention has been presented 
for purposes of illustration and description. It is not intended to be exhaustive or to limit the 

1 5 invention to the precise form disclosed. Obvious modifications or variations are possible in light 
of the above teachings. The embodiment was chosen and described to provide the best 
illustration of the principles of the invention and its practical application to thereby enable one of 
the ordinary skilled in the art to utilize the invention in various embodiments and with various 
modifications as are suited to the particular use contemplated. All such modifications and 

20 variations are within the scope of the invention as determined by the appended claims when 
interpreted in accordance to the breadth to which they are fairly, legally and equitably entitled. 
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ABSTRACT 

The present invention is directed to a system and method for the use of naturally 
occurring and renewable gases as a source of energy to power turbine generators to produce 

v 

electricity. A production well and an injection well are located above a naturally occurring 
5 reservoir of high-pressUre gas, such as nitrogen or carbon dioxide. The producing well, equipped 
with a cutoff valve, allows for high-pressure gas to be carried from the well to a turbine or 
turbines. The turbine or turbines are connected to generators for the production of electricity. A 
small portion of the generated electricity is used to operate a compressor, enabling the recovery 
of used gas. The used gas is then transported, via a pipeline, from the compressor to the injection 
10 well, enabling the reintroduction of used gas into the reservoir. 



751 488. 1 
10058/00002 



12 



Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT7US04/035200 
International filing date: 22 October 2004 (22.10.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: US 

Number: 60/513,474 

Filing date: 22 October 2003 (22.10.2003) 



Date of receipt at the International Bureau: 13 December 2004 (13.12.2004) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



